Physicochemical investigations on the structure of drug-free and drug-loaded solid lipid nanoparticles (SLN) by means of DSC and 1H NMR.
A solid lipid nanoparticle (SLN) formulation, based on the lipid Imwitor 900, was developed for the incorporation of the poorly water soluble drug RMEZ98. Physicochemical investigations were undertaken to examine the structure and physical stability of the selected lipid as colloidal dispersion in comparison to the bulk material. Using differential scanning calorimetry (DSC) and proton nuclear magnetic resonance (1H NMR) it could be assessed the influence of the incorporated drug on the structure of the lipid matrix. Investigation of mixtures of Imwitor 900 and RMEZ98 showed an increasing effect on the melting/recrystallization behaviour with increasing drug content (5-30%). DSC and 1H NMR results revealed the formation of a crystalline matrix of SLN when prepared by high pressure homogenization excluding, therefore, the phenomenon of supercooled melt. After preparation of RMEZ98-loaded SLN, the drug remained inside the lipid matrix; however, it exhibited only a small effect on the recrystallization behaviour of Imwitor 900 at the lowest payload required for a therapeutic effect (4% m/m with regard to the lipid matrix). Furthermore, the incorporation of RMEZ98 revealed no distinct influence on the particle size distribution. Imwitor 900 proved to be a suitable lipid for the drug RMEZ98, i.e. possessing a sufficient loading capacity and simultaneously physical stability.